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Introduction

Thank you for allowing the U.S. Fish and Wildlife Service (Service) the opportunity to share our
knowledge and skills involving monitoring techniques. We feel monitoring is a key component
of any project. With the current ESA listing of chinook salmon in Puget Sound, it is important
that projects are constructed as fish friendly as possible. Monitoring will give us some insight
into whether the projects are providing a salmonid habitat component that appears to be lacking
in urban rivers. :

Our goal is to provide King County personnel with the skills and knowledge to conduct their own
monitoring on current and future projects as required by the ESA. Over the next three days we
will conduct training on habitat classifications and measurements, seining and snorkelling
techniques, and juvenile salmonid identification.

Your instructors come to you with a variety of experiences and expertise in monitoring and
salmon biology. -

Roger Peters- Roger has a Ph.D. from the University of Washington and has worked for
the Service for about 6 years. Roger has conducted research on salmonid habitat
selection in the Clearwater River and is one of the co-authors of Seasonal Fish
Densities Near River Banks Treated With Various Stabilization Methods. Roger
also is a member of several salmonid habitat advisory boards within the
Dungeness Watershed.

Brian Missildine- Brian has a B.S. in salmonid ecology from The Evergreen State
College. Brian has worked for the Service for about 3 years. Brian managed a
private salmon hatchery on the Satsop River before joining the Service. He is also
a co-author of Seasonal Fish Densities Near River Banks Treated With Various
Stabilization Methods. Brian currently provides technical assistance to Long Live
the Kings in the Wishkah watershed. He also is part of a technical committee
advising King County on the Snoqualmie and Tolt Rivers dredging and river bar
scalping.

David Low-Dave has a B.S. in marine biology from Oregon State University. Dave’s
field experience is very extensive. He has been a member of research teams from
Antarctica to the coast of Oregon. David is currently developing metrics for the
Benthic Index of Biotic Integrity (BIBI) in large rivers. He too is a co-author of
Seasonal Fish Densities Near River Banks Treated With Various Stabilization
Methods.



Syllabus
Monday
9:30-9:45 Introductions and overview
9:45-10:00  River Safety
10:00-12£OO Methodology (habitat classification, statistics, fish identification)
12:00-1:00  Lunch

1:00-4:00 On river. Habitat classification and measurements.

Tuesday
19:00-12:00 ~ Hamikami site. More habitat NOTE START TIME)
12:00-1:00  Lunch (Bring with you) |
1:00-4:00 Snorkel surveys, fish identification. Finish habitat measurements if
needed.
Wednesday
9:00-12:00  Green River. Seining techniques
12:00-1:00  Lunch

1:00-4:00 Finish seining techniques. Wrap-up. Question and answers.

***Please feel free to ask any questions at anytime. Make sure to bring snorkel gear Tuesday
and Wednesday.***



Habitat Classification

We use a five level hierarchical habitat classification system. This system is based on
modifications of the habitat classification system described by Hawkins et al. (1993). The first
level classification will identify the channel type as main channel, braided channel, side channel,
slough (main channel/side channel), and tributary mouths (Table 1). Levels 2 through 4 will
classify the main geomorphic units (pools, riffles) of the channel, and level 5 will classify
secondary units within the primary geomorphic units (Table 2). For level 2 the water is simply
classified as deep or shallow in confined and straightened rivers. Level 3 further separates these
two classes as turbulent riffle or non-turbulent riffle, and scour pool or dammed pool. Level 4
further divides these groups. For example, turbulent riffles can be classified as falls, cascades,
rapids, riffle, or chute, and scour pools can be classified as eddy, lateral, mid-channel, trench,
convergence, or plunge. Level 4 terminology will be used again for level 5 to describe secondary
habitat units. These level 5 units must be 20% of the wetted channel width wide and/or long. It
is possible to have fast water level five classifications within a slow water level four
classification and vice versa. '

We measure habitat length, width, average flow, maximum and average depth, bank angle,
percent overhead riparian cover, vegetation overhang, undeércut banks, sediment composition,
and length and width of available cover for each level 5 habitat class (Table 3). Flow is
measured using a swouffer model 2000 current meter at 60% of the total depth. The flow should
be taken in an area the represents the average flow for that habitat based on visual observation.
Depths is taken using a stadia rod and will be recorded to the nearest 0.1 m. Bank angle is
measured by measuring the distance from the waters edge out to the channel toe (along a
horizontal plane) and the water depth at that point. Undercut banks will have bank angle values
of greater than 90 degrees. Percent overhead riparian cover is estimated visually. Vegetation
overhang is estimated visually as the percentage of the bank with vegetation within 30 cm (1 ft)
of the water surface. Undercut banks are measured using a stadia rod. Sediment is scored based
on the size of the dominant and subdominant substrates and substrate embeddedness. Four
scores will be recorded for sediment scores. The size of the dominant and subdominant
sediments are scored based on Table 3. The size of the sediment around the dominant sediment
will be scored using this same scale. Finally, embeddedness of the dominant substrate is
recorded using the embeddedness score listed in Table 3. Each cover component (Table 4) is
measured for length and width using a stadia rod and is measured to the nearest 0.5 m and
visually classified as complex, medium, or sparse with regard to cover provided for rearing fish.
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Table 1. Description of level 1 habitat classifications for this study (Adapted from Murphy
et al. 1989; Hirchi and Reed 1998).

Habitat Type Description
Main channel areas of main river
Braided main (2 or more channels separated by bar or bars which lack vegetation or are
channel sparsely vegetated with immature trees.
Side channel channel separated‘from main channel by well vegetated riparian woodlands
Overflow small channels that inter-connect a side channel to the main channel
channels
Tributary mouth | Mouth of a tributary stream entering the main channel
Slough (main slough formed when sediment and organic debris block the head of a braid
channel/side or branch of a main channel (very slow water velocity)
channel)

Table 2. Description of four level hierarchical meso-habitat classification system to be

used for this project (Modified from Hawkins et al. 1993)

Level | Level |[Level4 &5 | Description
2 3
Shallow Water riffles; rapid, shallow stream sections with steep water
surface gradient (McMahon et al. 1996)
Turbulent Channel units having swift current, high channel roughness
(large substrate), steep gradient, and non-laminar flow and
characterized by surface turbulence.
Fall steep vertical drop in water surface elevation
Cascade series of alternating small falls and shallow pools, usually
boulder, bedrock
Rapid deeper stream section with considerable surface agitation
and swift current; large boulders and standing waves often
present.




Level [ Level |Level4 &5 | Description
2 3
Riffle shallow, lower-gradient channel units with moderate current
velocity ans some partially exposed substrate (usually
cobble).
Chute narrow, confined channel with rapid, relatively unobstructed
flow and bedrock substrate.
Non-Turbulent channel units having low channel roughness, moderate
gradient, laminar flow, and lack of surface turbulence.
Sheet shallow water flowing over smooth bedrock
Run shallow water flowing over a variety of different substrates;
also termed “glide” or “raceway” by some authors.
Deep Water
Scour Pool formed by scouring action of current
Eddy formed by circular current pattern created by bank
obstruction, usually occur along the bank
Trench formed by scouring of bedrock. Usually located in the main
channel
Mid-Channel | form in the main channel by channel constriction at the head
of the pool
Convergence | form in the main channel by converging streams
Lateral formed in the main channel where flow is deflected by a
partial channel obstruction (streambank, rootwad, log, or
boulder); for example at the outside bends in the channel of
meandering streams, deeper on one side than the other and
form as a result of a deflector at the head of the pool
Plunge form in the main channel, deeper upstream, and are formed
by water dropping vertically over a channel obstruction
Deposition Depositional area within a scour pool. Usually along the
point bar of a lateral scour pool.
Dammed Pool water impounded by channel blockage
Debris formed by rootwad and logs




Level | Level | Level4 &5 | Description

2 3
Beaver formed by beaver dam
Landslide formed by large boulders
Backwater formed by obstructions along banks
Abandoned | formed alongsidé main channel, usually associated with
Channel gravel bars
Convergence | form in the main channel by converging streams

Table 3. Sediment scores for different sized and embedded substrates.
Rank Characteristics

Particle type/size for dominant, subdominant, and size around dominant

1

Organic cover (<50% of bottom)

<1-2 mm

2-5 mm

5-25 mm

25-50 mm

50-100 mm

100-250 mm

2
3
4
5
6
7
8

> 250 mm

Embeddedness (extent to which dominant substrate is covered by finer sediments

| 100%

2 75%

3 50%

4 25%

5 unembedded




Table 4. Description of the cover elements to be used for this project.

Cover Type Description
Boulder Rock >=256 mm
Bedrock Exposed solid rock
Cobble Rounded rocks 64-256 mm
Deep water Water depths >1m (other cover takes precedence)
Vegetation Live, terrestrial vegetation
Plants Live, non woody aquatic vegetation
Pilings Vertically driven logs
Riprap Angular boulder sized rock placed for bank protection
Rubble Angular cobbles sized rock placed for bank protection
Undercut banks Submerged area underneath an overhanging bank
Wood Woody debris of various types
Anchored brush | Branches of non-tree woody plants hanging in the water
Branch | Woody debris < 20 ¢cm in diameter, not accumulated in debris piles
Bank roots | Roots of live trees and shrubs in the water
Debris pilés Numerous or single types of wood cover aécﬁmulated in a pile or jam
Single log | Woody debris > 20 cm diameter, not accumulated in debris piles
Rootwad | Roots and lower trunk of non-growing trees
No Cover Substrate is < cobble size, depth is < 1.0 m, and none of the above
present.




Habitat classification.

| Level 3

Level 1 Level 2 Level 4 Level 5
Main channel (MC) | fast water turbulent fall (FA) fall (FA)
shallow water (TUR)
(FWSW) :
Braided main fast water deep non cascade (CA) | cascade (CA)
channel (BC) water (FWDW) turbulent (NT)
Side Channel (SC) slow water shallow | scour pool rapid (RA) rapid (RA)
water (SWSW) (SP)
Overflow channel slow water deep dammed pool | riffle (RI) riffle (RI)
(00) water (SWDW) (Dp)
Tributary mouth chute (CH) chute (CH)
(TM)
Slough (SL) sheet (SH) sheet (SH)
run (RN) run (RN)
eddy (ED) eddy (ED)
trench (TR) trench (TR)
mid channel mid channel (MC)
MC) ’
convergence convergence (CV)
(CV)
lateral (LT) lateral (LT)
plunge(PP) plunge(PP)
deposition deposition (DEP)
(DEP)
tail out (TO) tail out (TO)
debris (DB) debris (DB)
beaver (BV) beaver (BV)

landslide (LS)

landslide (LS) -

backwater backwater (BW)
(BW)
abandoned abandoned channel

channel (AC)

(AC)




Statistics/Experimental Design

The experimental design for the levee/revetment repair will consist of sampling each repair site
and a representative control (sites that will not be altered) before and after repair. Sampling will
occur on a seasonal basis, with a survey being completed in late-summer, winter, and spring.
Two different comparisons can be completed depending on how many different methods are used
to repair the levees. A paired t-test could be used to compare actual fish densities if only one
repair method is used. If more than one repair method is used, than relative fish densities would
be compared using analysis of variance.

Relative fish densities and habitats can be calculated for each site and compared using either a
paired t-test or an analysis of variance (ANOVA). This test will depend on how many different

repair methods are used.

We use the bounded count methodology for estimating fish abundance (Regier and Robson
1967). The estimated for fish abundance are calculated as follows:

N=2N. - N,

where N is the estimate of fish abundance, N,, is the largest count, and N, _, is the second largest-
count. This is typically done with three snorkellers. '

Densities for comparison between control and study sites are calculated as follows:
Revetment density (D,) = fish count / revetment length
Control Density (D,) = fish count/control length

Apd:
Reach density (Ry) = CA+C/L AL,

Where C, and C, are the revetment counts and control counts respectively; and L,and L, are the
reach length and control length. ’

Relative densities are then calculated as:

Revetment relative density = (D,-R /Ry
Control relative dénsity = (D.-RY/Ry

The relative value is between -1 and infinity. The negative value would indicate lower than
average density, and a positive value would indicate greater than average densities.



In areas with poor visibility alternate methods such as seining or minnow traps will be used.
Catch per unit effort (CPUE) will be used as the data point for each of these methods. Most
likely we will be using either a beach seine or a pole seine. A beach seine consist of a lead line, a
cork line, and usually has a capture bag in the middle. Beach seines are set in a semi-circle
around the target area and is hauled onto the beach. The net can be set by two people or by boat.
A pole net has two poles and is maneuvered by two people around the sampling area. This
method works well when there may be obstacles in the water or the monitoring is occurring in
shallow water. Minnow traps or pot gear are most effective at capturing bottom-dwelling species
looking for food or shelter. The fish must pass through a conical shaped funnel which makes it
difficult to escape. The minnow trap is tied off to stable structure on the shore and then tossed
out into the water where the monitoring is occurring.
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Tem Erosion and Sediment Control :

mefollowingwﬂlbebmughttdmesibeandslzgedonadailybasisasnwded:

Straw bales for slope mulching '

Sitt fencing for perimeter siltation control .
Cmshedorwashedrod(foroonuolofsoilpumplngona(posdsouslnheavyuafﬁcareas

5/8 inch minus crushed rock for staging areas and road shoulders

Pea gravel for filter berms and silt fence installations

Hand brooms, street sweepers, and wash trucks for control of sediments on paved traffic surfaces

A turbidity curtain will be installed at the site prior to in-water construction.

All in-water construction will occur between June 15 and August 15, 2001, to avoid extended periods of rainy weather
and high river discharge, and to colncide with the period of minimum habitat utilization by juvenile and adult
salmonids,

All paved traffic areas will be kept free from sediment accumulations by daily sweeping and washing.

Turbidity will be monttored at the construction site, at flagged sampling stations 50 feet upstream from the

excavation area and 250 feet downstream from the excavation area to fadlitate compliance with limits on turbidity set
forth in Washington Department of Ecology Order No. DE 97WQ-007 (February 24, 1997), and at a flagged sampling

station located one mile downstream from the site.

Construction Sequence; Toe and Bank Repair:

1. Stake limits of construction areé atsite.
2.T|;end|§RfencemtDrNerbankslope,athlmltofmnsh'ucﬁonbendl.

3. Place pea gravel berm to anchor siit fence into trench.
:éz'mvateupperwnverﬁcalfeetofeadsﬁngIweeﬁlltoueatecofm:cﬁonequlpmentamsbendﬂandwardofsilt

‘5. Stockplle excavated materials hndwardofedsﬁngleveedmn@aamofpmjedarea,o@peagmels&ndcpﬂe

6. Shapemmpsbamequlpmentbendrfmmeadsﬁngleveecrstupsheamanddownsu'eamofbend\area.
7. Starting at downstream project limits, construct toe repairs In fifteen foot long (maximum) Increments, as follows:

8.mywmmmtagdrstdopeammlnphmmmsmbagsmpmdamageﬁvmequbmmt Prune
shoots only If needed to prevent breakage.

9. Install floating turbidity curtain. )

10.0pemﬂngﬁ'omthetemporatyoonstrucuonbend1uslngaPC-330e)mtnr,enavatelocallzedpodcetsoffaued
or displaced toe materials to accommodate large (four- to six-man) toe rocks.

11. Immediately place six Inches of trushed railroad ballast bedding over exposed silts and sands.

12. Place eight inches of quarry spalis over ballast for additional bedding,

13. Place one foot of light-loose riprap over quarty spalls for additional bedding.

14. Secure one-Inch diameter anchor chan onto large (four-to-six-foot diameter) rock, using drill holes from quarry.

15. Set four to six foot diameter toe rocks into bankline and wedge into place with additional large rock and
heavy-loose riprap. Altemate every other toe rock with anchor rock secured to chain. Pack top edge of rock toe with
quarry spalls and railroad ballast to match existing-bankline,

16. Gently lower LWD pleces (with rootwadsmdmed)intomewaberparallelmmebankandsewret’nemmmetoe
rock anchor chains as shown on the project drawings. Secure logs to anchor chains, starting at the downstream end
and proceeding upstream. Overlap cut log ends riverward of the next rootwad protruding downstream and secure
overtapped logs to each other with additional one-inch diameter anchor chain. To the maximum extent, anchoring of
the LWD should seek to secure the logs as far below the OHWM as practical, while minimizing the potential for
Individual logs to and become lodged on the bankline, during flood events. Precise placement of individual LWD
pieces will be accomplished under the supervision of the project engineer and the Senior Ecologist.

17.Repeatinnextupsbeamlncrementmendofrepairpmjectarea.

18. Install additional native willow and dogwood cuttings to repair any incidental disturbance of existing willow layers
(instalied in 1996).

Construction Sequence; Levee crest reconstruction:

1. Replace stockplled levee fill materials onto bench area to reconstruct levee prism to original height. Compact in
eight inch lifts to 95 % maximurm density at optimal moisture content.

2. Bring the levee siope face as dose as possible to finish grade and mulch with straw on a daily basis as needed
during any anticipated pesiods of rainy weather. Finish grading upper bank slope.

3. Reserve one to three feet of fill depth along both landward and riverward levee face for placement of planting soil.
Plaoesollasshownonmﬁcuondmwlng. Dress finished levee face slope with one to three feet of an approved
planting soff mix with a minimum 20% amendment of "Groco" as needed to support riparian vegetation establishment
and hydroseed Immediately following completion.

4.Stakeslopeareaswbjecttowlnmrlnundaﬂonwlﬂ-:mlrhbdcoverﬂ'oeoomplmd hydroseed cover as needed to
prevent winter erosion. .

5. Hydroseed any remalining disturbed soll surfaces following compietion of all construction activities.
6. Remove turbidity curtain.
7. Water plants and grass seed as needed, twice a week minimum, until the onset of fall rains.

B.Oncegmsmverbmuldiedammmng,ranwedkfa\ce,hands-nooﬁ-mu@areawdlsh'lbutEpeagravel
over disturbed soils along length of trench, hand seed, and cover with straw muich.

9.Addaddruonalplam1ngstownlowlayersabovemeduﬂngmefollowhg plant dormancy season (October1 through

_ March 31).

10.HﬂtﬂﬂddleanduppadopeamasMﬂnpomeduphndnaﬁvemmbsduﬂngmefoleng blantdonnancyseason
(Odpber1&1roughMard131)lnamdanoewﬂhplanﬁngplanandplaMsdmedule&ownonmepmjeddengs.

Equipment Used: PC 330 track hoe, D-3 bﬁlldoz:er, 10 CY dump trucks, flatbed willow and watering trucks, pidap
trucks, ltnnﬂaﬂaedu'uds,BO'bedmhayler, portable water pump and/or water truck, hydroseed truck,
vibratory roller/compactor.

Long Term ESC Monltoring: Post-construction ESC monttoring will be accomplished as follows:

All stabllized siope areas will be monitored for signs of erosion during wet winter months and Immediately repaired.
Repalrs can Indude straw mulching, straw muich packing of indplent rills, gravel patching of Incised rills, additional
placement of topsoll, additional hand- and/or hydroseeding, additional instaliation of willow & dogwood live cuttings
and/or potted native riparan shrubs, placement of washed rock fitter berms, and localized placement of additional silt
fencing. ﬂwegoallslnmalntalnavlgorousslabllslunecﬁofdense, deeply rooted erosion control grasses and native
riparian vegetation on afl disturbed slope areas at all times.
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SEGALE LEVEE REPAIR PLANT SCHEDULE

APPROX.. LOCATION
OF EXISTING TOP
~OF SLOPE

EXCAVATE AND .
REPLACE DAMAGED
N ROCK TOE BUTTRESS
S

*

S

L

INSTALL SILT FENCE PRIOR
- TO SLOPE EXCAVATION

REBUILD EXCAVATED SLOPES :

IN COMPACTED 8 INCH LIFTS. RETAIN ALL EXISTING
COVER WITH 1 FT. TO 3 FT. WILLOW LAYERS INTACT
PLANTING SOIL. HYDROSEED ADD NEW PLANTS PER

ALL DISTURBED SLOPE AREAS. PLANT SCHEDULE

INSTALL NATIVE RIPARIAN
POTTED PLANTS DURING

APPROX. LOCATION

<</\$> OF EXISTING TOE

OF SLOPE
APPROX LOCATION OF

| INSTALL TURBIDITY CURTAIN

' REMOVE ON COMPLETION OF

REMOVE SILT FENCE FOLLOWING
VIGOROUS GROWTH OF EROSION
CONTROL GRASSES.

Est. 5350 sq.

Typical Approx. Upper

Common Name Species Name Pot Size Spacing Bank
Serviceberry Amelanchier alnifolia 1 gallon 4'+ 83
Westemn Hazelnut Corylus comutus 1 gallon 4'+ 83
Black Hawthom Cratageus douglasii 1 gallon 4'+ 83
Oceanspray Holodiscus discolor 1 gallon 4'+ 83
Red Flowering Current Ribes sanguineum - 1 gallon 3+ 43
Nootka Rose Rosa nutkana 1 gallon 3+ 43
Baldhip Rose Rosa pisocarpa 1 gallon 3+ 43
Thimbleberry Rubus parvifiorus 1 gallon 4+ 43
Red Elderberry Sambucus racemosa 1 gallon 4+ 630
Snowberry Symphoricampos alba 1 gallon 4'4 83
| Sword Fem Polystichum munitum 1 gallon 2+ 43
Total Potted Plants 1260

UPPER BANK

ft.
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Desimone Levee Repair

Temporary Erosion and Sediment Control (TESC):

* The following will be brought to the site and staged on a daily basis os needed:

* Straw bales for slope muiching .

* Sitt fencing for perimeter siltation control

* Crushed or washed rock for control of soil pumping on exposed soils in heavy traffic
areas

* 5/8 inch minus crushed rock for staging areas and road shoulders

* Pea gravel for filter berms and silt fence installations :

* Hand brooms, street sweepers, and wash trucks for control of sediments on poved
troffic surfaces. .

* An undisturbed band of existing vegetotion will be left intact olong the waterline until
excavation of failed or damaged toe buttress areas for installation of crushed rock
bedding, toe rock, LWD anchor rocks, and LWD.

* A turbidity curtain will be installed at the site during in—water construction.

* All in—water construction will occur between June 15 and August 15, 2001, to avoid extended

(proposed for construction in 2001)

11. Using the trackhoe bucket, gently place the poplars ond additional coniferous LWD into
the woter column, securing them along the bankline to the anchor rock with the chain
attachments, and to eoch other, starting ot the downstream end and proceeding
upstream. Overlap cut log ends riverward of the next rootwad protruding d esam
and secure overiapped logs to each other with additional one—inch diameter anchor
chain. The LWD should overlap in o downstream direction as shown on the plon sheets.
To the maximum extent, onchoring of the LWD should secure the logs as far below the
OHWM as practical while minimizing the potential for individuol logs to fleat up and become
lodged on the bankline, during flood events. Precise placement of individual LWD pieces will
be accomplished under the supervision of the project engineer and the Senior Ecologist.

12. Proceed as specified above in 15 foot increments upstream, relocating the floating
turbidity curtain as needed for subsequent portions of the instream work, to the end of
the project repair reach.

13. Remove turbidity curtain.

periods of rainy weather and high river discharge, and to coincide with the period of minimum Levee Slope Reconstruction:

habitat utilization by juvenile and adult salmonids.

* A paved troffic areas will be kept free from sediment accumulations by daily sweeping
ond washing.

* Turbidity will be monitored at the construction site, at flagged sompling stotions 50
feet upstream from the excavotion area and 250 feet downstream from the excavotion
area to facilitate complionce with fimits on turbidity set forth in Washington Department
of Ecology Order No. DE 97WQ-007 (February 24, 1987), and ot @ flogged sampling
station located one mile downstreom from the site.

Construction Sequence; Toe and Bank Repair:
1. Stoke limits of construction area at site.

2. Shepe ramps to access bench from existing levee crest upstream and downstream of
bench area.

3. Operating from the levee bench, detach the LWD rock anchor chains from the poplars
previously ‘staged on the low bench.

~

. Storting ot the downstreom project limits, install the floating turbidity curtoin in 175—
foot—long increments to isolate the instream work area(s) from the flowing stream.

5. Starting ot downstream project limits, construct toe repairs in fifteen foot long
(moxi . as folk )

) Incr

6. Starting ot the downstreom end of the project, clear and grub existing blackberries and
reed canarygross from the lower bank slope, above the OHWM, in 15 foot increments.
Export thess plant and soil materials to an opproved disposal location (Pacific Topsoil
site in Kent or King County Roads Division soil recycling center in Renton).

7. Excovote existing failed levee rip—rap and unsuitable subgrode materiols from the lower
embankment slopes, above the woter surface elevation, in the same 15 foot increments,
Export these materils to an approved disposal location (Pacific Topsoil site in Kent or
King County Roads Division soil recycling center in Renton).

8. Excavate fofled or damaged toe buttress areas and unsuitable subgrade materials from

below the water surface elevation for piacement of new crushed rock bedding, toe rock,
and LWD onchor rocks, in the same 15 foot increments. Working from the embankment
side toward the water’s edge, leave on intoct earthen “plug” ot the riverward edge of
the toe rock and LWD onchor rock excovation orea until the moment of actual toe
buttrass bedding and rock placement in order to minimize turbidity.

9. Excovate and remove the eorthen "plug” from clong the water's edge, completing the

excavation to depth gs rapkily as possible. Immediately place 2—1/4" crushed roilrood
bollast and quarry spalls to stabilize the exposed riverbed ond embankment soils, and to
provide suitable bedding conditions for placement of toe and LWD anchor rock.

Complete this work within the same 15 foot increments.

10. Place rock LWD anchors within the prepared foe buttress bedding area at o 25 foot
spacing, with anchor chains already attoched to quarry holes drilled in the rock. Place
additional foe buttress rocks in place to firmly secure the LWD anchors in place, and to
secure the entire toe buttress against undercutting erosion, working within the some 15
foot increments os above. Level the top edge of the rock toe buttress ot g finished
elevation opproximately .one foot above the OHWM, using light loose rip—rap, 2-1/2"
crushed ballost, and 1-1/4" crushed gravel to provide o secure base for subsequent soil
lifts and plontings.

1. Following completion of all instream toe buttress construction and LWD placement, place
a 3-inch lift of crushed quorry screenings the full length of the toe buttress clong the top
edge of the newly placed rock. Seal all underlying voids and to create o secure base for
subsequent placement of soil lifts ond plonting layers. Make sure the top surface of the
screenings is located ot a minimum of six inches above the OHWM elevation.

2. Pigce an 8-inch loyer of Groco—amended plonting soil (> 20X Groco content) dlong the full length
of the bench adjoining the riverbank within the project areo, extending for a minimum of eight feet
in width. Ploce a layer of live willow ond dogwood cuttings onto the planting soil kayer as

t drowit The cuttings will up to 10 feet in length in order

shown on the cross ion dr g
to extend the width of the prepared soil lifts. Place additional potted native riparian shrub

and tree species Into the exposed edge of the soil lift as specified in the planting schedule.

Butt ends of the cuttings can be up to four inches in diameter; exposed ends of the

cuttings will extend no more than one foot riverward from the finished slope. Cover the layer

of cuttings and potted plants with an cdditional 6 to 8 inches of planting soil and compact lightly
with a single pass of the trackhoe or bulldozer tracks. Once installed in this mannper, each layer
of plantings will be embedded in @ one foot minimum thickness of Groco—amended planting soil.

3. Import selected lovee fill soils to the site ond compact them in eight inch lifts to form fill
loyers betwesn the layers of five cutlings.  Eoch fill layer will be composed of three
pacted soil fifts, extending the full length of the riverbank within the project orea.

Each finished fill layer will be wrapped with coir fabric for erosion protection.

4. Selected fill soils will be supplemented in fifts with crushed rock materigls os noted
obove during periods of rainfall to provide for adequate compaction and to prevent
pumping of mud in areas t to equip t p ge ond truck troffic.

5. Alternate planting layers ond coir wrapped fill and reconstruct lower embankment siopes
to finished grade as shown on the cross section drawings and plan sheet.

6. The lower embankment siope fifts will be brought as close as possible to finished grade
and mulched with straw on o daily bosis os needed during any anticipated periods of

rainy weather.
7. Hydrossed any remalning disturbed soil surfaces i diately fi 9 pletion of all
construction activities. "~

8. Stake slope areas subjoct to winter inundation with coir fobric over the completed
hydroseed cover as needed to prevent winter ercsion.

8. Plant middle and upper siope areas with additional potted native shrubs during the
following plant dormancy (October 1 through March 31) in accordance with
planting plan ond plant schedule shown on the project drowings.

10. Water plants and grass seed as needed, twice a week minimum, until the onset of fall
raing

11. Equipment Used: PC 225, 230 and 330 track hoes, 10 CY dump trucks, 18 CY belly
dump trucks, pickup trucks, 1 ton flotbed trucks, 30° bed trash hauler, hydroseed truck,
water truck, ond D6 bulidozer.

Long Term ESC Monitoring:

Ali stabilized slope arecs will be monitored for signs of erosion during wet winter months

aond immediately repaired. Repairs con include straw mulching, strow mulch packing of

incipient rills, gravel patching of incised rills, odditional plocement of topsoil, additional

hand— and/or hydroseeding, additional instaliation of willow & dogwood live cuttings ond/or potted
native riparion shrubs ond trees, placement of washed rock fitter berms, aond localized

placement of odditional it fencing. The goal is to maintain @ vigorous establishment of dense,
deeply rooted erosion control grosses and notive riparion vegetation on all disturbed slope areas
at ol times.
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PLANTING SCHEDULE

Total
Plants _ Typical Approx. Lower Bench Upper
By Species Common Name Species Name Pot Size Spacin Bank Bank
. TREES
50 Bigleaf Maple Acer macrophyllum 1 gallon 10'+ 55 0
185 Red Alder Alnus rubra 1 gallon 6'+ 185 0
185 Oregon Ash Fraxinus latifolia 1 gallon 6'+ 45 185
185 Sitka Spruce Picea sitchensis 1 gallon 10'+ 185
235 Black Cottonwood Populus frichocarpa 1 gallon 6'+ 45 320
185 Westem Crabapple Pyrus fusca 1 gallon 6"+ 45 185
185 Westemn Red Cedar Thuja plicata 1 gallon 6'+ 185 0
Total Trees 1210 TOTAL 135 1300 0
SHRUBS
548 Serviceberry Amelanchier alnifolia 1 gallon 4'+ 548
415 - | Red-osier Dogwood Comus stolonifera 1 gallon 4+ 275 140
548 Westemn Hazelnut Corylus comutus 1 gallon 4'+ 548
688 Black Hawthom Cratageus douglasii 1 gallon 4+ 140 548
548 Oceanspray Holodiscus discolor . 1gallon 4'+ 548
415 Black Twinberry Lonicera involucrata 1 gallon 4+ 275 140
274 Indian Plum Oemleria cerasiformis 1 gallon 4'+ 274
415 Pacific Ninebark Physocarpus capitatus 1 gallon 4'+ 275 140 :
274 Red Flowering Current Ribes sanguineum 1 gallon 3+ 274
27 Nootka Rose Rosa nutkana _1gallon 3+ 140 274
427 Baldhip Rose Rosa pisocampa 1 gallon 3+ 140 274
274 Thimbleberry Rubus parviflorus 1 gallon 4'+ 274
140 Salmonbemy Rubus spectabilis 1 gallon 4'+ 140
3425 Red Elderberry Sambucus racemosa 1 gallon 2% 1300 2125
688 Snowberry Symphoricampos alba _1gallon 4'+ 140 548
Total Shrubs 9506 TOTAL 825 2420 6235
TOE REPAIR_REVISED 12/00] ! SHEET
SURVEYED: _KC RIVERS 8798 WARAGER: ANDY LEVESQUE DATE: 1/01 KING COUNTY DEPT. OF NATURAL RESOURCES 5
BASE MAP PLOT: PROJECT PAM BISSONNETTE, DIRECTOR
DESIGN PLOT: ECOLOGIST: _RUTH_ SCHAEFER DATE: .1/01 WATER AND LAND RESOURCES DIVISION OF
CHECKED: DESIONED: ANDY LEVESQUE oATE: 101 DESIMONE LEVEE TOE REPAIR SH‘?HS
FIELD BOOK: _— - PROJECT No. 089565 GREEN RIVER, RIVER MILE 15.45 R.B.
— —_— — AN WG OATE:1/01 PLANTING PLAN RIVERS SECTION




STAGING AREA

PROJECT
SITE

=—‘-. x

BOEING
FACILITY

BOEING LEVEE
REPAIR

GREEN RIVER.FLOOD CONTROL ZONE DISTRICT

KING COUNTY

PROJECT
LOCATION

GREEN RIVER
FLOOD CONTROL
ZONE DISTRICT

SECTION: 11 PROJECT LOCATION WITHIN CITY OF KENT, WASHINGTON
TOWNSHIP: 22N
RANGE: 04E
PROJECT ) SHEET
SURVEYED: _KC 4-23-99 MANAGER: _ANDY LEVESQUE DATE: _1/01 K|NG COUNTY DEPT OF NATURAL RESOURCES ’I
BASE MAP PLOT: PROVECT PAM BISSONNETTE, DIRECTOR .
. [oesieN pLoT: EGOLOGIST: _RUTH SCHAEFER DATE: 1/01 WATER AND LAND RESOURCES DIVISION OF
cHECKED. N oATe: /o BOEING LEVEE REPAIR SHEETS
FIELD BOOK: N s /o GREEN RIVEIE, RM 17.63, RB
BY DATE REVISION DATE ’ ' T SHEET RIVERS SECTION




26 0 puey - EXISTIN{SS PLAN VIEW

MO
* 5
TOP oF BANK
£
RVI ED! S
l\@\
EDGE OF WATER 5 \ .
( 0 10 20 30
-— GREEN RIVER = ' -— GREEN RIVER — |
v~
EDGE OF PAVEMENT
TOP OF gank
|
IMBED WILLOW CUTTINGS |
IN RECONSTRUCTED SLOPE—
PER CROSS—SECTION DRAWINGS ]
APPROXIMATE OHWM %
W | — Y j » e PLANT FINISHED SLOPES WITH
ELEVATION = 15 FEET — I S S e ATIVE RIPARIAN TREES AND
. » \ ———eee : SHRUBS PER PLANTING SCHEDULE
\ EDGE OF \‘#‘\TE{R/\/g ‘-. q va N - ] \‘- S&
AN LR }«- ey M» 3 EDGE OF WATER
A R e e - z
| \\ N Ny \Y\. N '
N N AN ‘ ¢ N /ﬁ/ FLOATING TURBIDITY CURTAIN
APPROXIMATE LOCATION < LA / ) ,
OF PROPOSED TOE OF SLOPE \ EFET R e~ S A IS A RGINS N T ' / ,
\ A= b / 0 10 20 30
o . APPROXIMATE LOCATION OF 7 - o sous w reer _
GREEN RIVER EXISITING TOE OF SLOPE AT RIVERBED GREEN RIVER
SuRvEYED: KC s-23-09 ' PROVECT v Levesaue oxtes 1201 | KING COUNTY DEPT. OF NATURAL RESOURCES e
BASE MAP PLOT: PROJECT PAM BISSONNETTE, DIRECTOR -
. . |oesien pLoT: ' . ECOLOGIST: _RUTH_SCHAEFER DATE: _1/01 WATER AND LAND RESOURCES DIVISION OF
[ oesioNeD: DY IOESIE e 101 BOEING LEVEE REPAIR =
e oo DRAWN: _KEN ZWEIG DATE: .1/01 GREEN RIVER, RM 17.63, RB
v —— T o : : - EXISTING .& PROPOSED PLAN VIEW RIVERS SECTION




¢

'

Ny FORMER EDGE OF PAVEMENT N FORMER EDGE OF PAVEMENT FORMER EDGE OF PAVEMEﬁlT
40 ] (REMOVED 2000) 40 < = L~ (REMOVED 2000) 40 . /— (REMOVED 2000)
EXISTING | SLORE ; %
N ~ g L PPER BEJJ_C ~ ~ .
LIVE IWiLLaw £ S _ = EXSTING SLOPE
35 CUTTINGS "\ . 7 35 LIVE_WILLGW Fors L0 35
7 7 CYTTINGS % 7 L
~ Y e | SR 4 ~ Y 2 > /._NEW| UPPER SLOPE %4
- "‘#‘ V] \)( | ~NEW UPPER SLOPE _ ’ﬁ‘,’ } )( d /
/
30 Y / 30 Doy e/ 30
1 ~ Y UPPER BENCH N} = EYCOIR WRAPPED
] I - ILL AYERS
- SLGPE DRAN] | RAIUROAD| BAL{AST /
25 /] SLOPE DRAIN 25
” COlR WRAPPED /
FILL [AYERS /
LOWER |BENCH —| MITS oF
20 CAVATION ” :
LIMITS OF] /
R EXCAVATION s /
r~OHWM = r~OHWHM
EL 150 AT 45 €L 15.0 FT
15 v 15 v
ToETRACE , ATCH _CONSTRUCTION
L P TR % TO EXISTING S|LORE
{ ,' 10 //
/ ]
5
50 40 30 20 10 0 60 S0 40 30 20 10 0 80 60 50 40 30 20 10
SHEET
_ | surveven: ke 4-23-99 P ANDY LEVESQUE DATE: 1/01 KING COUNTY DEPT. OF NATURAL RESOURCES 3
BASE MAP PLOT: oROUECT PAM BISSONNETTE, DIRECTOR
DESIGN PLOT: ECOLOGIST: _RUTH SCHAEFER DATE: 1/01 WATER AND LAND RESOURCES DIVISION OF
CHECKED: DE_SIGNED: ANDY LEVESQUE DATE: 1/01 B OEI N G LEVEE REPAI R SH?ETS
FIELD Book: KN W N GREEN RIVER, RM 1763, R
: : CRQOSS SECTIONS
BY DATE REVISION BY DATE RIVERS SECTION

FORMER EDGE

OF PAVEMENT

(REMOVED 2000)

OLDER ALLUVIAL

SANDS

SILTS, SANDY SILTS

. LOOSE WHITE RIVER

SATURATED SOFT TO
LIQUID CLAYS, SANDS,

ORGANICS

DENSER BLUE

CLAYS, SANDS

STIFF, CONSOLIDATED, DENSE

MISCELLANEOUS FILL MATERIALE N
B0[S TO[ T970°S™ ’
ERA SCATTERED
35 LIGHT =0 QE RIP AP
RECENT GREEN |RIVER
TALLUVIAL BICTS
SANDY |SILTS _\
30 SPRINGS AND
$EEPY. ASSOCIATED
WITH-SLUMPING
HAILURES
25
20 LTy
~OHWH =
EL 15.0 FfT [—
15— =
= S
F MATCH CONSTRUCTION
/ TQ EXISTING SLORE
10 /
S
70 60 S0 40 30 20 10 0

SILTY CLAYS

(GENERALIZED GEOLOGIC STRATA SHOWN)

BUFF COLORED LAYERED CLAYS,

40

35

30

25

20

15

REPLACE
TOE ROCK

FORMER EDGE OF PAVEMENT

p , (REMOVED 2000)
. ; - [ — EXISTING S| OPE
UPPER| BENGH N N
| /
% . /_ANEW|UPPER SLOPE
" '
/
3 4
il
LIVE wLLOW
Cum
COIR|WRAPPED
FILL LAYERS
LPWER| BEN | RAILROAD BA[LAST
SLOPE DRAIN
e LIMITS OF
~OHWM | BNEE EXCAVATION
EL 150 Fr £
‘V /(
( _|Loc ANCHPR
J |77 ITRENCH
(| b
3
60 50 40 30 20 10 0




Temporary Eroslon and Sediment Control (TESC):

The following will be brought to the site and staged on a daily basis as needed:

Straw bales for slope mulching

Siit fencing for perimeter sittation control

Crushed or washed rock for control of soll pumplng on exposed solls In heavy traffic areas

5/8 Inch minus crushed rock for staging areas and road shoulders

Pea gravel for filter berms and siit fence Installations

Hand brooms, street sweepers, and wash trucks for control of sediments on paved traffic surfaces

An undisturbed band of existing vegetation will be left Intact along the waterline until
excavation of falled or damaged toe buttress areas for installation of crushed rock bedding, toe
rock, LWD anchor rocks, and LWD.

A turbidity curtaln will be installed at the site during In-water construction

All In-water construction will occur between Jure 15 and August 15, 2001, to avold extended
perlods of ralny weather and high river discharge, and to colndde with the period of minimum
habltat utilization by juvenile and adult salmonids

All paved traffic areas will be kept free from sed ace
washing.

by daily

ping and

Turbidity will be monitored at the construction site, at flagged sampling stations 50 feet upstream
from the excavation area and 250 feet downstream from the excavation area to fadilitate
compliance with limits on turbidity set forth in Washington Department of Ecology Order No. DE
97WQ-007 (February 24, 1997), and at a flagged sampling station located one mile downstream
from the site.

Construction Sequence; Toe and Bank Repalr: -
1. Stake limits of construction area at site.
2. Trench sift fence into riverbank siope, at lower fimits of construction bench area, leaving an

Intact band of vegetation pe from the silt fence iocation, extending to the
OHWM.

3. Place pea gravel berm to anchor sitt fence Into trench,

4. Excavate upper embankment slopes to create and shape ramps to access construction bench
excavation area, from beth upstream and downstream of bench area.

5. Operating from the upper bank and from the ramps as needed, excavate the construction bench,
landward of the silt fence,

(OVER ROCK & SOIL FILL)
APPROXIMATE LOCATION
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6. As excavation encounters saturated day materials at depth, overaxcavate these materials in ten
to 15 foot long increments, Including overexcavation of underlying soft clay and peat sofls as
needed to secure equipment access along the construction bench. Immediately backfill excavated
areas with firm bearing crushed rallroad ballast and quarry spall bedding materials to form a firm
base for the Wrackhoe, trucks, and other construction equipment operating on the bench,

7. Place a minimum thickness of three feet of crushed rallroad ballast to form a slope drain to
capture and control any seepage present In the day soll materials exposed In the excavated
embankment cutsiope or at depth, as shown on the cross section drawings in the project plans. A
minimum thickness of three feet of crushed rallroad ballast must be maintained at all times as a
surficiat treatment of the exposed construction bench, landward of and at a minimum elevation of
six Inches lower than the silt fence installation. .

8, Starting at the downstream project limits, Install the floating turbidity curtain In 175-foot-long
Increments to fsolate the Instream work area(s) from the flowing stream.

9. Starting at downstream project limits, construct toe repalrs in fifteen foot long (maximum)
Increments, as follows:

10. Starting at the downstream end of the project, dear and grub existing blackberries and reed
canarygrass from the lower bank slope, above the OHWM, In 15 foot Increments. Export these
plant and soll materials to an approved disposal location (Pacific Topsoil site In Kent or King County
Roads Division soll recyciing center In Renton).

11. Excavate existing failed levee rip-rap and unsuitable subgrade materials from the lower
embankment slopes, above the water surface elevation, in the same 15 foot Incresments. Export
these materials to an approved disposal location {Pacific Topsoll site in Kent or King County Roads
Division soll recycling center In Renton).

12. Excavate falled or damaged toe buttress areas and unsuitable subgrade materials from below
the water surface elevation for placement of new crushed rock bedding, toe rock, and LWD anchor
rocks, In the same 15 foot Increment. Working from the embankment side toward the water's
edge, leave an Intact earthen “plug” at the riverward edge of the toe rock and LWD trench
excavation area until the moment of actual LWD, toe buttress bedding and rock placement In order
to minimize turbldity.

13. Excavate and remove the earthen “plug” from along the water's edge, completing the
excavation to depth as rapldly as possible, Immedlately place 2-1/4" crushed raliroad ballast and
quary spalls to stabillze the exposed riverbed and embankment solls, and to provide sultable
bedding conditions for placement of LWD and toe rock. Complete this work within the same 15
foot increments.

14. Place LWD within the prepared toe trench bedding area at a 15 foot spading, as shown on the
plan drawings. Place additional toe buttress rocks In place to firmly secure the LWD In place, and
to secure the entire toe butiress against underautting erosion,

I

APPROXIMATE LOCATION
OF EXISITING TOE OF SLOPE

15. Working within the same 15 foot Increments as above, leve! the top edge of the rock toe
butress at a finished elevation appraximately one foot above the OHWM, using light loose rip-rap,
2-1/2" qushed ballast, and 1-1/4" crushed gravel to provide a secure base for subsequent soll lifts
and plantings.

16. Using the trackhoe bucket, gently piace the additional coniferous LWO Into the water column,
securing them alorg the bankline to the imbedded LWD with the chain attachments, and to each
other, starting at the downstream end and proceeding upstream. Overlap cut log ends riverward
of the next rootwad pi ing and secure ped logs to each other with
additional one-inch diameter anchor chaln. The LWD should overlap In a downstream direction as
shown on the plan sheets. To the maximum extent, anchoring of the LWD should seek to secure
the logs below the OHWM as fully as possible, while the for individ to
float up onto the bankline, during flood events. Precise placement of individual LWD pleces will be
accomplished under the supervision of the project engineer and the Senior Ecologist.

17. Proceed as spedified above in 15 foot increments upstream, relocating the floating turbidity
curtain as needed for subsequent portions of the instream work, to the end of the project repair
reach.

18. Remove turbidity curtain

Levee slope reconstruction:

1. Following completion of all instream toe buttress construction and LWD placement, place a
3-nch IIRofu’ushedquanysaemlngsmefulllengmofmemebum'sabngmempedgeofﬂn
newly placed rock, Seal all underlying voids and to create a secure base for subsequent placement
of soll lifts and planting layers. Make sure the top surface of the saeenings s located at a2 minimum
of six Inches above the OHWM elevation.

2. Place an 8-Inch layer of Groco-amended planting soll (> 20% Groco) along the full length of the
bench adjolning the riverbank within the project area, extending for a minimum of eight feet in
width. Place a layer of live wiilow and dogwood cuttings onto the planting soil layer as shown on
the cross section drawings. The cuttings will up to 10 feet In length In order to extend the width of
the prepared soll lifis. Place additional potted native riparian shrub and tree spedies into the
exposed edge of the soll lift as specified In the planting schedule. Butt ends of the cuttings can be
up to four inches In dlameter; exposed ends of the cuttings will extend no more than one foot
riverward from the finished slope. Cover the layer of cuttings with an additional 6 to 8 Inches of
planting soil and compact lightly with a single pass of the trackhoe. Once Installed In this manner,
each layer of cuttings will be embedded In a one foot minimum thickness of Groco-amended
planting sofl.

3, Import selected levee fill soils to the stte and compact them In eight inch lifts to form fill layers
between the layers of live cuttings. Each fill layer will be composed of three compacted soil lifts,

extending the full length of the riverbank within the project area, Each finished filt layer will be
wrapped with colr fabric for eroslon protection.

lip]

4. Selected flll solls wilt be supplemented In lifts with crushed rock materials as noted above during
perlods of ralnfall to provide for adequate compaction and to prevent pumpling of mud in areas
subject to equipment passage and truck traffic.

5. Alterniate willow layers and coir wrapped fill and reconstruct lower and upper embankment
slopes to finished grade as shown on the cross section drawings and plan sheet.

6. The embankment slope Iifts will be brought as dose as possible to finished grade and mulched
with straw on a daily basls as needed during any anticipated periods of rainy weather,

7. Hy d any
activities.

disturbed solt surfaces following completion of all construction

8. Stake slope areas subject to winter Inundation with coir fabric over the completed hydroseed
cover as needed to prevent winter erosion.

9. Plant middle and upper slope areas with potted upland native shrubs during the followlng plant
dormancy season (October 1 through March 31) in accordance with planting plan and plant
sthedule shown on the project drawings,

10. Water plants and grass seed as needed, twice a week minimum, untit the onset of fall ralns

Equipment Used: PC 225, 230 and 330 track hoes, 10 CY dump trucks, 18 CY belly dump trucks,
pickup trucks, 1 ton flatbed trucks, 30’ bed bash hauler, hydroseed truck, water truck, and D6
bulldozer.

Long Term ESC Monitoring:

All stabllized slope areas will be monttored for signs of erosion during wet winter months and
immediately repalred. Repairs can Indlude straw muiching, straw mulch packing of incpient rills,
gravel patching of Incised rills, additional placement of topsoil, additional hand- and/or
hydroseeding, placement of washed rock filter berms, and localized placement of additional silt
fendng. The goal IS to a vigt of dense, deeply rooted erosion control
grasses and hative riparlan vegetation on all disturbed slope areas at all times.
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PLANTING SCHEDULE DETAILS

GEOGRIDS &
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Est. 3055 sq. ft.
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PLANTING SCHEDULE

Total :
Plants Typical Approx. Lower Middle Upper
By Species Common Name Species Name Pot Size Spacing Bank Bank Bank
TREES
Bigleaf Maple Acer macrophyllum 1 gallon 10+ 2 5
Red Alder Alnus rubra 1 gallon '+ 4 5
Oregon Ash Fraxinus latifolia 1 gallon 6'+ 6 4
Sitka Spruce Picea sitchensis 1 gallon 10+ 4
Black Cottonwood Populus trichocarpa 1 gallon '+ 8 4
Bitter Cherry Prunus emarginata 1 gallon 6'+ 5
Douglas Fir Pseudotsuga menziesii 1 gallon 10+ . 5
Western Crabapple Pyrus fusca 1 gallon 6'+ 6 4
Cascara Rhamnus purshiana 1 gallon 6'+ 5
Westem Red Cedar Thuja plicata 1 gallon 6+ 4 5
Western Hemlock Tsuga heterophylla 1 gallon '+ 5
Total Trees 70 TOTAL 20 26 34
SHRUBS
Serviceberry Amelanchier alnifolia 1 gallon 4'+ 10
Red-osier Dogwood Cornus stolonifera 1 galfon 4+ 20 5
Western Hazelnut Corylus comutus 1 gallon 4'+ 10
Black Hawthomn Cratageus douglasii 1 gallon 4'+ 5 10
Oceanspray Holodiscus discolor 1 gallon 4'+ 10
Black Twinbemry Lonicera involucrata 1 gallon 4'+ 20 5
Indian Plum Oemleria cerasiformis 1 gallon 4'+ 10
Pacific Ninebark Physocarpus capitatus 1 gallon 4+ 20 5
Red Flowering Current Ribes sanguineum 1 galion 3+ 10
Nootka Rose Rosa nutkana 1 gallon 3+ 5 10
Baldhip Rose Rosa pisocarpa 1 gallon 3+ 5 10
Thimbleberry Rubus parvifiorus 1 gallon 4'+ ’ 10
Salmonberry Rubus spectabilis 1 gallon 4'+ 10
Red Elderberry Sambucus racemosa 1 gallon 2+ 49 79
Snowberry Symphoricarpos alba 1 gallon 4'+ 5 20
Total Shrubs as Needed | 315 TOTAL 60 93 187
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FRAGER ROAD REVETMENT REPAIR

Frager Road Revehﬁent Slump Repair (proposed for construction in 2001)

Temporary Erosion and Sediment Control (TESC):

*The following will be brought to the site and staged on a daily basls as needed:”

*Straw bales for slope mulching

*Siit fencing for perimeter siitation control )

*Crushed or washed rock for control of soil pumping on exposed soils in heavy traffic areas
*5/8 inch minus crushed rock for staging areas and road shoulders

12. Place habitat niche culverts and LWD within the prepared toe trench bedding area at a 12 foot spacing, as
shown on the plan drawings. Place additional toe buttress rocks to firmly secure the LWD and culverts in place, and
to secure the entire toe buttress against undercutting erosion, working within the same 15 foot Increments as
above. Level the top edge of the rock toe buttress at a finished elevation approximately one foot above the OHWM,
using light loose rip-rap, 2-1/2" crushed ballast, and 1-1/4" crushed gravel to provide a secure base for subsequent
soil lifts and plantings.

13. Using the trackhoe bucket, gently place the additional coniferous LWDs into the water column, securing them

) along the bankline to the imbedded LWDs with the chain attachments, and to each other, starting at the
*Pea gravel for filter berms and sift fence Installations downstream end and proceeding upstream. Overlap cut log ends riverward of the next rootwad protruding
*Hand brooms, street sweepers, and wash trucks for control of sediments on paved traffic surfaces downstream and secure overlapped logs to each other with additional one-inch diameter anchor chain. The LWD
should overlap in a downstream direction as shown on the plan sheets. To the maximum extent, anchoring of the
< *An undisturbed band of existing vegetation will be left intact along the waterfine until LWD should seek to secure the logs below the OHWM as fully as possible, while minimizing the potential for
5 excavation of failed or damaged toe butiress areas for installation of crushed rock bedding, toe rock, LWD anchor Individual logs to fioat up, onto the bankiine, during flood events. Precise placement of individual LWD pleces will
EI rocks, habitat niche culverts, and LWD., be accomplished under the supervision of the project engineer and the Senior Ecologist.
o} - *A turbidity curtain will be installed at the site during in-water construction 14. Proceed as specified above in 15 foot increments upstream, relocating the floating turbidity curtain as needed
: g F_ : for subsequent portions of the Instream work, to the end of the project repair reach.
— *All in-water construction will occur between June 15 and August 15, 2001, to avoid extended periods of rainy
weather and high river discharge, and to coincide with the period of minimum habitat utilization by juvenlle and 15. Remove turbidity curtain
adult salmonids.
e e *All paved traffic areas will be kept free from sediment accumulations by daily sweeping and washing.
- 1. Following completion of all instream toe buttress construction and LWD placement, place a 3-inch lift of crushed
sell Rd. Lowest *Turbidity will be monitored at the construction site, at flagged sampling stations 50 feet upstream from the quarry screenings the full length of the toe buttress along the top edge of the newly placed rock, logs, and culverts.
excavation area and 250 feet downstream from the excavation area to fadlitate compliance with limits on turbldity Seal all underlying voids and to create a secure base for subsequent placement of soil lifts and planting layers. Make
set forth in Washington Department of Ecology Order No. DE 97WQ-007 (February 24, 1997), and at a flagged sure the top surface of the screenings is located at a minimum of one foot above the OHWM elevation, In order to
1 8 1 sampling station located one mile downstream from the site. provide adequate cover over the top of the culverts.
Construction Sequence; Toe and Bank Repair: 2. Place an 8-inch layer of Groco-amended planting soil (> 20% Groco) along the full length of the bench adjoining
the riverbank within the project area, extending for a minimum of elght feet in width, Place a layer of live willow and
) 1. Stake limlts of construction area at site. dogwood cuttings onto the planting soil layer as shown on the cross section drawings. The cuttings will up to 10
feet In length In order to extend the width of the prepared soll lifts. Place additional native riparian shrub and tree
2. Trench slit fence Into riverbank slope, at lower Iimits of construction bench area, leaving an Iritact band of species into the exposad edge of the soil lift as specified in the planting schedule. Butt ends of the cuttings can be
g‘ undisturbed vegetation downslope from the silt fence location, extending to the OHWM. up to four Inches In diameter; exposed ends of the cuttings will extend no more than one foot riverward from the
; finished slope. Cover the layer of cuttings with an additional 6 to 8 inches of planting soil and compact lightly with a
I ] 3. Place pea gravel berm to anchor silt fence Into trench. single pass of the trackhoe. Once Installed In this manner, each layer of cuttings will be embedded In a one foot
E] . minimum thickness of Groco-amended planting soil.
OJEC T ] 4. Excavate upper embankment slopes to create and shape ramps to access construction bench excavation area,
| from both upstream and downstream of bench area. 3. Import selected levee fill soils to the site and compact them in eight inch lifts to form fill layers between the
LOCATION < ] layers of Ive cuttings. Each fill layer will be composed of three compacted sol lifts, extending the full length of the
— 5_-|t0fg:foaebn9 from the upper bank and from the ramps as needed, excavate the construction bench, landward of the riverbank within the project area. Each finished fill layer will be wrapped with coir fabric for erosion protection.
1 sil X
u . o . . . . 4. Selected fill soils will be supplemented in lifts with crushed rock materials as noted above during periods of rainfall
ussell Rd. Lower = 6. Starting at the downstream end of the project, install the floating turbidity curtain in 175-foot-long increments to to provide for adequate compaction and to prevent pumping of mud in areas subject to equipment passage and
) . Isolate the Instream work area(s) from the flowing stream. truck traffic.
Fra ger Roag 7. Starting at the downstream project, construct toe repalrs in fifteen foot long (maximum) Increments, as follows: 5. Alternate willow layers and coir wrapped fill and reconstruct the embankment slopes to finished grade as shown
: on the cross section drawings and plan sheet.,
8. Starting at the downstream end of the project, dlear and grub existing blackberries and reed canarygrass from
the lower bank slope, abave the OHWM, In 15 foot Increments. Export these plant and solt materfals to an approved 6. The embankment slope Iifts will be brought as dose as possible to finished grade and mulched with straw on a
disposal location (Pacific Topsoil site in Kent or King County Roads Division soil recycling center in Renton). daily basis as needed during any anticipated periods of ralny weather.
9. Excavate existing failed levee rip-rap and unsuitable subgrade materials from the lower embankment slopes, 7. Hydroseed any remaining disturbed soll surfaces following completion of ali construction activities.
StO newda y LOW e above the water surface gle\'/aﬂon, In the same 15 foot Incn?ment. Ef(port mese materials to an approved disposal
lan 1 , 2&3 location (Pacific Topsoll site in Kent or King County Roads Division soil recyding center in Renton). 8. Smk: slope areas subject to winter inundation with coir fabric over the completed hydroseed cover as needed to
revent winter erosion,
10. Excavate failed or damaged toe buttress areas and unsuitable subgrade materials from below the water surface preve
I elevation for placement of new crushed rock bedding, toe rock, habitat niche culverts, and LWD anchor rocks, in the 9. Plant middle and upper slope areas with potted upland native shrubs and trees during the following plant
) same 15 foot Increments. Working from the embankment side toward the water's edge, leave an intact earthen dormancy season (October 1 through March 31) in accordance with planting plan and plant schedule shown on the
@ "plug"” at the riverward edge of the toe rock and LWD trench excavation area until the moment of actual LWD, toe project drawings.
" buttress bedding, habltat niche culvert, and toe rock placement In order to minimize turbidity.
- 10. Water plants and grass seed as needed, twice a week rhinimum, until the onset of fall ralns.
= 11, Excavate and remove the earthen "plug" from along the water's edge, completing the excavation to depth as
rapidly as possible. Immediately place 2-1/4" crushed railroad ballast and quarry spalls to stabilize the exposed Equipment Used: PC 225, 230 and 330 track hoes, 10 CY dump trucks, 18 CY belly dump trucks, plckup trucks, 1
riverbed and embankment solls, and to provide suitable bedding conditions for placement of LWD, habitat niche ton flatbed trucks, 30' bed trash hauler, hydroseed truck, water truck, and D6 bulldozer.
culverts, and toe rock. Complete this work within the same 15 foot increments.
Long Term ESC Monitoring:
- All stabilized slope areas will be monitored for signs of erosion during wet winter months and immediately repaired.
Repalrs can include straw mulching, straw mulch packing of Inciplent rills, gravel patching of incised rills, additional
placement of topsoil, additional hand- and/or hydroseeding, placement of washed rock filter berms, and localized
placement of additional sitt fencing. The goal is to maintain a vigorous establishment of dense, deeply rooted
erosion control grasses and native riparian vegetation on all disturbed slope areas at all times.
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PLANTING SCHED

ULE

Total )
Plants Typical Approx. Lower Middle Upper
By Species Common Name Species Name Pot Size Spacing | Bank Bank Bank
TREES
5 Bigleaf Maple Acer macrophyllum 1 gallon 10'+ 2 2
5 Red Alder Alnus rubra 1 gallon 't 2 2
17 Oregon Ash Fraxinus latifolia 1 gallon 6'+ 2
2 Sitka Spruce Picea sitchensis 1 gallon 10+ 2
17 Black Cottonwood Populus trichocarpa 1 gallon g+ 8
2 Bitter Cherry Prunus emarginata 1 gallon 6't 2
2 Douglas Fir Pseudotsuga menziesii 1 gallon 10'+ 2
17 Westemn Crabapple Pyrus fusca 1 galion 6'+ 2
2 Cascara ' Rhamnus purshiana 1 gallon 6'+ 2
5 Western Red Cedar Thuja plicata 1 gallon '+ 2 2
2 Western Hemlock Tsuga heterophylla 1 gallon 6'+ 2
Total Trees 7 TOTAL 23 15
. SHRUBS
4 Serviceberry Amelanchier alnifolia 1gallon- 44 5
35 Red-osier Dogwood Comus stolonifera 1 gallon 4+ 30 5
4 Westemn Hazelnut Corylus comutus 1 gallon 4'+ 5
9 Black Hawthom Cratageus douglasii 1 gallon 4+ 5 5
4 Oceanspray Holodiscus discolor 1 gallon 4"+ 5
35 Black Twinberry Lonicera involucrata 1 gallon 4"+ 30 5
4 Indian Plum Qemleria cerasiformis 1 gallon 4'+ 5
35 Pacific Ninebark Physocarpus capitatus 1 galion 4'+ ~ 30 5
4 Red Flowering Current Ribes sanguineum 1 gallon 3+ 5
9 Nootka Rose Rosa nutkana 1 gallon 3t 5 5
9 Baldhip Rose Rosa pisocarpa 1 gallon 3+ 5 5
4 Thimbleberry Rubus parvifiorus 1 gallon 4'+ 5
10 Salmonberry Rubus spectabilis 1 gallon 4+ 10
84 Red Elderberry Sambucus racemosa 1 gallon 24+ 50 35
14 Snowberry Symphoricarpos alba 1 gallon 4'+ 5 10
Total Shrubs 267 TOTAL 90 95 95
SuRvEYED: K s/23/58 ORT ot st o 1 KING COUNTY DEPT. OF NATURAL RESOURCES e
BASE MAP PLOT: PROJECT PAM BISSONNETTE, DIRECTOR
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Temporary Erosion and Sediment Control

The following will be brought to the site and staged on a dally basis as needed:

* Straw bales for slope mulching

* Slit fencing for perimeter siltation control

* Crushed or washesd rock for control of soil pumping on exposed soils in heavy traffic
areas

* 5/8 inch minus crushed rock for staging areas and road shoulders

* Pea gravel for filter berms and silt fence Installations

* Hand brooms, street sweepers, and wash trucks for control of sediments on paved
traffic surfaces

* An undisturbed band of existing vegetation wlll be left Intact along the waterfine until
excavation of failed or damaged toe buttress areas for installation of crushed rock
bedding, toe rock, LWD anchor rocks, and LWD.

* A turbidity curtain will be installed prior to in-water construction

* All in-water construction will occur between June 15 and August 15, 2001, to avoid extended periods of
rainy weather-and high river discharge, and to coinclde with the period of minimum
hablitat utilization by juvenile and adult salmonids

* All paved traffic areas will be kept free from sediment accumulations by dally sweeping
and washing.

* Turbidity will be monitored at the construction site at flagged sampling stations 50
feet upstream from the excavation area and 250 feet downstream from the excavation
area to facilitate compliance with limits on turbidity set forth in Washington Department
of Ecology Order No. DE 97WQ-007 (February 24, 1997), and at a flagged sampling
station located one mile downstream from the site.

Construction Sequence; Toe and Bank Repalr:

1. Stake limits of construction area at site.

2. Shape ramps to access bench from existing levee crest upstream and downstream of
bench area.

3. Starting at the downstream end of the project, install the floating turbidity curtain in 175-
foot-long increments to Isolate the instream work area(s) from the flowlng stream.

4. Starting at downstream end of the project, construct toe repalrs In fifteen fDot long
(maximum) increments;, as follows:

5. Starting at the downstream end of the project, clear and grub existing blackberries and
reed canarygrass from the lower bank slope, above the OHWM, in 15 foot increments.
Retain the single Alder shown on the plans. Export these plant and soil

materials to an approved disposal location (Pacific Topsoll site in Kent or King County
Roads Divison soil recyciing center in Renton).

6. Excavate existing falled levee rip-rap and unsultable subgrade materials from the lower
embankment slopes, above the water surface elevation, in the same 15 foot increment.
Export these' materials to an approved disposal location (Pacific Topsoll site in Kent or
King County Roads Division soil recycling center in Renton).

7. Excavate failed or damaged toe buttress areas and unsuitable subgrade materials from
below the water surface elevation for placement of new crushed rock bedding, toe rock,
and LWD, in the same 15 foot increments. Working from the embankment side toward
the water's edge, leave an intact earthen “plug” at the riverward edge of the toe rock
and LWD trench excavation area until the moment of actual toe buttress bedding, LWD,
and rock placement in order to minimize turbidity.

8. Excavate and remove the earthen "plug"” from along the water's edge, completing the
excavation to depth as rapldly as possible, Immediately place 2-1/4" crushed rallroad
ballast and quany spalls to stabllize the exposed riverbed and embankment solls, and to
provide suitable bedding conditions for placement of toe rock and LWD. Complete this
work within the same 15 foot increment.

9. Place LWD within the prepared toe trenches as shown on the plan sheets. Place toe
rocks in place to firmly secure the LWD and the entire toe buttress

against undercutting erosion, working within the same 15 foot Increments as above.
Level the top edge of the rock toe buttress at a finished elevation approximately one
foot above the OHWM, using light loose rip-rap, 2-1/2" aushed ballast, and 1-1/4"
crushed gravel to provide a secure base for subsequent soll lifts and plantings.

10. Using the trackhoe bucket, gently place additiona) coniferous LWD into the water
column, securing them along the bankline to the anchor logs with the chaln
attachments, and to each other , starting at the downstream end and proceeding
upstream. Overlap cut log ends riverward of the next rootwad protruding downstream
and secure overlapped logs to each other with additional one-Inch dlameter anchor
chaln. The LWD should overlap In a downstream direction as shown on the plan sheets.
To the maximum extent, anchoring of the LWD should seek to secure the logs below the
OHWM as fully as possible, while minimizing the potential for Individual logs to fioat up,
onto the bankline, during flood events. Precise placement of individual LWD pieces will
be accomplished under the supervision of the project engineer and the Senior Ecologlst.

11. Proceed as specified above in 15 foot increments upstream, relocating the floating
turbidity curtain as needed for subsequent portions of the instream work, to the end of
the project repair reach.

12, Remove turbidity curtain

Levee slope reconstruction:

1. Following completion of all instream toe butiress construction and LWD placement, place

a 3-Inch lift of crushed quarry screenings the full length of the toe buttress along the top edge
of the newly placed rock, Seal all underlying voids and to create a secure base for
subsequent placement of soil lifts and planting layers. Make sure the top surface of the
screenings Is iocated at a minimum of six inches above the OHWM elevation.

2. Place an 8-inch layer of Groco-amended planung soil (> 20% Groco) along the full length of the bench
adjolining the riverbank within the project area, extending for a minimum of eight feet in
width. Place a layer of live willow and dogwood cuttings onto the planting soil layer as
shown on the cross section drawings. The cuttings will up to 10 feet in length In order
to extend the width of the prepared soil lifts. Place additional native riparian shrub and
tree spedes into the exposed edge of the sall lift as specified In the planting schedule,
Butt ends of the cuttings can be up to four inches in diameter; exposed ends of the
cuttings will extend no more than one foot riverward from the finished slope. Cover the
layer of cuttings with an additional 6 to 8 Inches of planting soil and compact lightly with
a single pass of the trackhoe. Once installed in this manner, each layer of cuttings will
be embedded In a one foot minlmum thickness of Groco-amended planting soll.

3. Import selected levee fill soils to the site and compact them In eight inch iifts to form
fill layers between the layers of live cuttings. Each fill layer will be composed of three
compacted soil lifts, extending the full length of the riverbank within the project area.
Each finished fill iayer will be wrapped with coir fabric for erosion protection,

4, Selected fill soils will be supplemented in lifts with crushed rock materials as noted
above during periods of rainfall to provide for adequate compaction and to prevent
pumping of mud in areas subject to equipment passage and truck traffic.

5. Alternate willow layers and coir wrapped fill and reconstruct lower embankment slopes
to finished grade as shown on the cross section drawings and plan sheet.

6. The lower embankment slope lifts will be brought as dose as possible to finished grade
and mulched with straw on a daily basis as needed during any anticipated periods of
ralny weather.

7. Hydroseed any remaining disturbed soll surfaces following completion of all construction
activities.

8. Stake slope areas subject to winter Inundation with colr fabric over the completed
hydroseed cover as needed to prevent winter erosion.

9. Plant middle and upper slope areas with potted upland native shrubs during the
following plant dormancy season (October 1 through March 31) in accordance with
planting plan and plant schedule shown on the project drawings.

10. Water plants and grass seed as needed, twice a week minimum, until the onset of fall
rains

Equipment Used; PC 225, 230 and 330 track hoes, 10 CY dump trucks, 18 CY belly
dump trucks, pickup trucks, 1 ton flatbed trucks, 30' bed trash hauler, hydroseed truck,
water truck, and D6 bulldozer.

Long Term ESC Monitoring:

All stabilized slope areas will be monitored for signs of erosion during wet winter months

and immediately repaired. Repairs can include straw mulching, straw mulch packing of

Indplent rills, gravel patching of Incised rills, additional placement of topsoll, additional

hand- and/or hydroseeding, placement of washed rock filter berms, and localized placement

of additional sitt fencing. The goal is to maintain a vigorous establishment of dense, deeply

rooted erosion control grasses and native riparan vegetation on all disturbed slope areas at all imes,
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PLANTING SCHEDULE DETAILS

STAKE FINAL COIR FABRIC,
GEOGRID LAYERS, W/MIN. NEW LEVEE LOCATION
0.4 FT. TOPSOIL AND HYDROSEED (CONSTRUCTED PHASE 1)
HABITAT BENCH

(CONSTRUCTED PHASE&
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WRAPS
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GEOGRIDS & LIVE NATIVE WILLOWS

AND DOGWOOD CUTTINGS
LOWER BANK IN TOPSOIL LAYERS

TOP EDGE OF BEDDING

TYP. ONE FOOT ABOVE OHWM

Est. 8,400 sq. ft. LOG PROJECTION
VARIES BETWEEN

————— ___ SHRUBS INSTALLED IN
1999-2000 PLANT

SINGLE ROW LVE DORMANCY SEASON

WILLOW AND DOGWOOD
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PLANTING SCHEDULE

Typical Approx. Lower
Common Name Species Name Pot Size Spacing | Bank Bench
TREES

Bigleaf Maple Acer macrophyllum 1 gallon 104+ 15 30

Red Alder Alnus rubra 1 gallon 6'+ 15 20

Oregon Ash Fraxinus latifolia 1 gallon 6'+ 25 10

Sitka Spruce Picea sitchensis 1 gallon 10+ 20 30

Black Cottonwood Populus trichocarpa 1 gallon 6'+ 25 30

Western Crabapple Pyrus fusca 1 gallon g'+ 10 20

Cascara Rhamnus purshiana 1 gallon 6'+ 5 5

Westem Red Cedar Thuja plicata 1 gallon 6'+ 20 30

Western Hemlock Tsuga heterophylla 1 gallon 6'+ 5 5

Total Trees 140 180

SHRUBS

Red-osier Dogwood Comus stolonifera - 1 gallon 4'+ 175 50

Western Hazelnut Corylus comutus 1 gallon 4'+ 25

Black Hawthom Cratageus douglasii 1 gallon 4+ 25 25

Oceanspray Holodiscus discolor 1 gallon 4"+ 25

Black Twinberry Lonicera involucrata 1 gallon 4'+ 50

Pacific Ninebark Physocarpus capitatus 1 gallon 4'+ - 50 50

Nootka Rose Rosa nutkana 1 gallon 3+ 50

Baldhip Rose Rosa pisocarpa 1 gallon 3'+ 50

Red Elderberry Sambucus racemosa 1 gallon 4'+ 100 100

Snowberry Symphoricarpos alba 1 gallon 4'+ 25

Total Shrubs 400 500

PROJECT SHEET
SURVEYED: _ENTRANCO 1998 MANAGER: ANDY LEVESQUE DATE: 1/01 KING COUNTY DEPT. OF NATURAL RESOURCES
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74
oy Lowe Somes—Dc lan 1,2&3
7
Wy Uppe ﬁ_assell Road 1000 m o0 2000
g = PROJECT
PR LOGATHO]
B DR\ Narito pnepe  F
X \ W | MEEKER ST
: Mo_ddo PinSline 12
0 Fleyers Go Okimoto

|

Temporary Eroslon and Sediment Control (TESC):

The following will be brought to the site and staged on a daily basis as needed:

* Straw bales for stope muiching

* Siit fencing for perimeter siitation control
*Olshedorwad\edmd(formnholofsollpumplngmexposedsoﬂslnheawmmc
areas

* 5/8 inch minus crushed rock for staging areas and road shoulders -

* Pea gravel for filter berms and siit fence installations
‘Handbruon's,sheetmwpes,andmtudsforcontdofxdimmtsmpaved
traffic surfaces

* An undisturbed band of existing vegetation will be left intact along the waterfine until

excavation of falled or damaged toe buttress areas for Installation of crushed rock

bedding, toe rock, LWD anchor rocks, habftatembayments, and LWD.

* A turbidity curtain will be Installed at the site prior to In-water construction
'NIIn—wawrwrschﬂoanmrb&vemJunelSandAugtstls,2001,boavoidethendedpeﬂodsof
mlnywmﬂwandhlghﬂvwdbdtarge,andmmlnddewmmeperbdofnﬂnlmum

habitat utifization by juvenfie and adult salmonids

'Nlpaveduaiﬂcamasmnbemptﬁeeﬁmsedlmmmuhﬂorsbydawgnadng
and washing.

* Turbidity will be monltored at the construction site, at flagged sampling stations 50

* feet upstream from the excavation area and 250 feet downstream from the excavation

area to fadlitate compllance with fimits on turbidity set forth In Washington Department
of Ecology Order No. DE 97WQ-007 (February 24, 1997), and at a flagged sampling
station located one mile downstream from the site,

Construction Sequence; Toe and Bank Repair:
1. Stake limits of construction area at site,

2. Shape ramps to access construction benchcompleted In 1999, from both upstream and
downstream of bench area.

3. Starungatu\edownsu'eameMOfﬂ\epmject,lnstalltheﬂoaung turbidity curtain In 175-
footh\gmmmmlatemelrsueamworkama(s)ﬁommeﬂwﬂngsueam.

4.5tarﬂngatdms&eammdofﬂ1epmjed,mrshudtoerepakshﬁmamfootbng
(maximum) increments, as follows:

10. Using the trackhoe bucket, gently place the additional coniferous LWDs into the water
column, securing them along the bankiine to the imbedded LWD with the chaln
attachments, and to each other, starting at the downstream end and proceeding
upstream. Overlap cut log ends riverward of the next rootwad protruding downstream
and secure overiapped logs to each other with additional one-Inch diameter anchor
chain. TheLWDsI'nuldwedaplnadmvnsueamdlrecuonasshownonmeplansheets.
Toﬂ\emaxlmummnt,andmdngofmeLWDshouldseekmsewremeIogsbelowthe
OHWM as fully as possible, while minimizing the potential for individual logs to float up
onto the bankiine, during flood events. Predise placement of individual LWD pleces wiil
beamomplbheduMermewpuvldmofmepmjedenglneaandmeSmbrEwbgbt

11. Proceed as specified above In 15 foot Increments upstream, relocating the floating
wrﬂdnywrtalnasmededforwmmpormofmelrsueamwommmemdd
the project repalr reach,

12, Remove turbidity curtaln.

Levee siope reconstruction:

1.deMngmnwleﬁonofaIlimbeambeh:ﬂmsmancﬁmaMLWDplmmnﬁplace
a3-lnd1lr&ofuushedquanysaeeungsﬂ\eﬁllllengﬂ\ofmtoebtmmabngmemp
edge of the newly placed rock, logs, and around the margins of the habitat

embayments, Seal alf underlying voids and to create a secure base for
placement of soll lifts and planting layers. Make sure the top surface of the screenings Is
located ata minimum of six Inches above the OHWM elevation, In order to guarantee
survival of the cuttings during the spring gowing season.

2. Place an 8-inch layer of Groco-amended planting sofl (2 20% Groco) afong the full length of the bench
adjoining the riverbank within the project area, extending for a minimum of eight feet in
wldm.PbcealayerofINeMIlmvanddogwmdwtﬁngsmmmeplanﬁngsollhya’as
shown on the cross section drawings. The cuttings will up to 10 feet in length In order
to extend the width of the prepared soll lifts. Place additional native riparfan shrub and
ueespedeshmﬂeeq:o&dedgeofﬂnsoﬂﬁﬁasspedﬁedlnmephnﬁngsd\edule.
Butt ends of the cuttings can be up to four inches In diameter; exposad ends of the
cuttings will extend no more than one foot riverward from the finished siope. Cover the
hyerofmﬂingsMﬂ:anadﬂﬂonalsmsmdmdplanﬂngsoﬂandmmpadﬂgmmm
a single pass of the trackhoe. Once Installed In this manner, each layer of cuttings will
be embedded in a one foot minimum thickness of Groco-amended planting soil,

3. Impor!selmdleveeﬁllsoilsbﬂlesﬂ:eandmmpad:ﬁlemineightlndlliﬂstofonnﬁll
layers between the layers of five cuttings. Each fill layer will be composed of three
soil lifts, extending the full length of the rivesbank within the project area.

'Eamﬁnu-edﬁﬂhyerwﬂlbewmppedwim_mh'fabﬂcforemsion protection.

Bro — NJ 5. Starting at the downstream end of the project, dlear and grub existing blackberries and 4. Selected fill sofs wil be supplemented In its with crushed rock materials as noted
reed canarygrass from the lower bank slope, above the OHWM, In 15 foot Increments, above during periods of ralnfall to provide for adequate compaction and to prevent
- Export these plant and soll materlals to an approved disposal location (Pacific Topsofl pumping of mud in areas subject to equipment passage and truck traffic.
k< site in Kenit or King County Roads Division soll recyciing center In Reftton).
S.Aﬂntmtewnbwhyasandmlrwmppedﬂnandremtsuuauwunbanhnetdopsm
< 6. Excavate existing falled levee rip-rap and unsultable subgrade materials from the lower finished grade as shown on the cross section drawings and plan sheet.
: = embankment slopes, above the water surface elevation, In the same 15 foot Increments.
& Bxqort these to an approved disposal location (Pacific Topsofl stte In Kent or 6. The embankment slope [fts will be brought as dose as possibie to finished grade and
o King County Roads Division sofl recycliing center In Renton). muiched with straw on a dafly basis as needed during any antidpated periods of rainy
0 . 7. Excavate fafled or damaged toe buttress areas and unsuttable subgrade materials from )
Frager Road Milwqukee #2 below the water surface elevation for piacement of new crushed rock bedding, toe rock, 7. Hydroseed any remaining disturbed sofl surfaces following compietion of 28 construction
--'h" . MCUOY and LWD anchor rocks, and for excavation of the habitat embayments as shown on the activities.
Bradley 2R i 1 1 u plan drawings, working in the same 15 foot increments. Working from the embankment :
j : \_/ -\ side toward the water's edge, leave an intact earthen "plug® at the riverward edge of 8. Stake siope areas subject to winter Inundation with coir fabric over the completed
. = mmmmwmummmwmmmﬁmmnm hydroseed cover as needed to prevent winter erosion.
Ken Alrpo / buttress bedding, and toe rock placement In order to minimize turbidity.
— Lake 9. Plant miidie and upper slope areas with upiand native shrubs during the
Fenwick &mm?mwwmm&m:dmwﬂmﬁn following plant dormancy season (October 1 through March 31) In accordance with
. excavation to depth as ra) as possible, Immediately 2-1/4" crushed ral and plant schedule shown on the :
78 AV S Nursibg H baliast and quary spalls b stabile the exp056 FVErbad ond catiomonent o oy planting pian and pla Pproject drawings.
Brdo provide suitable bedding conditions for placement of LWD, anchor rocks, and toe rock. 10. Water piants and grass seed as needed, twice a week minimum, unts the onset of fall
) Complete this work within the same 15 foot Increments, ralns .
9.Shapeﬁ\ehabhtmbaymemsandplatzLWDontnpmpaedbaidlng,as gulm"ud:mzzs,mammtad(hos,mddumpmwﬂbdw
shown on the plan Place additional toe buttress rocks in piace to firmly dump trucks, pickup trucks, 1 ton flatbed trucks, 30° bed tresh hauler, hydroseed truck,
secure the LWD to secure the entire toe buttress against u water truck, and D6 bufidozer,
erosion, working within the same 15 foot Increments as above. Level the top edge of
the rock toe butiress at a finished elevation approximately one foot above the OHWM, Long Term ESC Monitoring:
tslngﬁgmboserb-mp,z-ﬂfmmedbaﬂasbandl-Ufmshedgmvelmperea
\/I Cl N | _I_Y M A |:) secure base for subsequent soll lifts and plantings. AR stabliized slope areas will be monitored for signs of erosion during wet winter months
. and immediately repalred. Repalswnlndudeshawmu%lng,shawmuldlpaddngof
Inciplent rills, graved patching of incised rilts, additional placement of topsofl, additional
SEC 23 T22N R4‘E hand-mﬂ/ahydmseedlng,phoamdwasmdmd(ﬂlwbans,ammmedmm
' ; of additional siit fencing. The goal Is to maintain a vigorolis establishment of dense, deeply
mmdmmntﬂgmsssandnauveﬂpaﬂanvegemﬁonmaudlsuubeddopeamasat
all imes.
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PROJECT

MANAGER: _ANDY LEVESQUE

DATE: _1/01

DATE: 1701

PROJECT
ECOLOGIST: _RUTH SCHAEFER

SURVEYED: _ENTRANCO 6-8-98
BASE MAP PLOT:
DESIGN PLOT:
CHECKED:
FIELD BOOK:
2)4 DATE REVISION 14 DATE

DESIGNED: .ANDY LEVESQUE = pATE: 1/01
DRAWN: KEN ZWEIG =~ = — DATE: _1/01 _

PROJECT No.

091762

DEPT. OF NATURAL RESOURCES
PAM BISSONNETTE, DIRECTOR
WATER AND LAND RESOURCES DMVISION

PIPELINE LEVEE TOE REPAIR

GREEN RIVER, RM 21.9, RB
TYPICAL CROSS SECTIONS & PLANTING

KING COUNTY

SHEET
3

OF

4

SHEETS

RIVERS SECTION




PLANTING SCHEDULE

Total
Plants Typical Approx. Lower Bench Upper
By Species Common Name Species Name Pot Size Spacin Bank Bank
. TREES :
10 Bigleaf Maple Acer macrophyllum 1 gallon 10+ 10
10 Red Alder Alnus rubra 1 gallon 6't 10
10 Oregon Ash Fraxinus latifolia 1 gallon 6'+ 0 10
20 Sitka Spruce Picea sitchensis 1 gallon 10+ 20
20 Black Cottonwood Populus trichocarpa 1 gallon 6'+ 0 20
0 Bitter Chemry Prunus emarginata 1 gallon 6'+
0 Douglas Fir Pseudotsuga menziesii 1 gallon 10+
10 Western Crabapple Pyrus fusca 1 gallon 6'+ 0 10
0 Cascara Rhamnus purshiana 1 gallon 6'+
20 Western Red Cedar Thuja plicata 1 gallon 6't 20
0 Western Hemlock Tsuga heterophylla 1 gallon 6'+
Total Trees 100 . TOTAL 0 100
SHRUBS
125 Serviceberry Amelanchier alnifolia 1 gallon 4'+ 125
500 Red-osier Dogwood Comus stolonifera 1 gallon 4'+ 400 100
125 Western Hazelnut Corylus comutus 1 gallon 4+ 125
175 Black Hawthom Cratageus douglasii 1 gallon 4'+ 50 125
175 Oceanspray Holodiscus discolor 1 gallon 4"+ 50 125
250 Black Twinberry Lonicera involucrata 1 gallon 4"+ 200 50
50 Indian Plum Oemleria cerasiformis 1 gallon 4'+ 50
250 Pacific Ninebark Physocarpus capitatus 1 gallon 4+ 200 50
50 Red Flowering Current Ribes sanguineum 1 gallon 3+ 50
175 Nootka Rose Rosa nutkana 1 gallon 34+ 50 125
175 Baldhip Rose Rosa pisocarpa 1 gallon I+ 50 125
150 Thimbleberry Rubus parviflorus 1 gallon 4'+ 150
150 Salmonbemy Rubus spectabilis 1 gallon A+ 150
800 Red Elderberry Sambucus racemosa 1 gallon 2+ 100 700
250 Snowbenry Symphoricarpos alba 1 gallon 4'+ 100 150
Total Shrubs 3400 TOTAL 800 600 2000
PROJECT SHEET
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TYemporary Erosion and Sediment Control :

The following will be brought to the site and staged on a daily basis as needed:
" *Straw bales for slope mulching
*Sllt fencing for perimeter siiation control
*Crushed or washed rock for control of soil pumpling on exposed solis in heavy traffic areas
*5/8 inch minus crushed rock for staging areas and road shoulders
*Pea gravel for filter berms and silt fence installations
*Hand brooms, street sweepers, and wash trucks for control of sediments on paved traffic surfaces.

An undisturbed band of existing vegetation will be left Intact along the waterline until
excavation of falled or damaged toe buttress areas for Installation of crushed rock bedding, toe rock, LWD anchor

HPAIR

14. Proceed as specified above in 15 foot increments upstream, relocating the floating turbidity curtain as needed for
subsequent portions of the Instream work, to the end of the project repair reach.

15, Remove turbidity curtaln

Levee slope reconstruction:

1. Following completion of all instream toe buttress construction and LWD placement, place a 3-inch ift of crushed
quarTy screenings the full length of the toe buttress along the top edge of the newly pfaced rock. Seal all underlying

I_O IS rocks, and LWD. voids and to create a secure base for subsequent placement of soil lifts and planting layers. Make sure the top surface
. of the screenings is located at a minimum of six Inches above the OHWM elevation.
\ @ ithon A turbidity curtain wil be Installed at the ste prior to In-water construction.
—¥ t M d 2, Excavate the bulk of the remaining revetment fill and remove the culvert from the historic swale at the site.
onter gl All in-water construction will occur between June 15 and August 15, 2001, to avold extended periods of ralny weather Overexcavate slopes as shown on the drawings by a distance of six fect to allow for placement of clean gravels
I [/:\ and high river discharge, and to coincide with the perlod of minimum habitat utilization by juvenile and adult salmonids, surrounding the logs, and for placement of willow layers and geogrid fills.
All paved traffic areas will be kept free from sediment accumulations by daly sweeping and washing. 3. Install the log spilvay Into the excavated area of the historic swale and key into place with four to six foot diameter
at ) ’ quarry stone. Dress the top edges of the log and anchor rock installations smooth and level with additional placement
Turbldity will be monitored at the construction site, at flagged sampling stations 50 feet upstream from the excavation of quarTy spalls, crushed railroad ballast, and quany screenings to create a level surface for placement of the geogrid
G R E E R I VE R area and 250 feet downstream from the excavation area to facilitate compliance with limits on turbidity set forth in and planting layers. Bury the centerline of the swale excavation and surround the exposed logs to a depth of six feet
| ‘ Washington Department of Ecology Order No. DE 97WQ-007 (February 24, 1997), and at a flagged sampling station with clean gravels, measuring approximateley 1/4 Inch to 4 Inches In diameter. Departures from these gravel
Pdrter| Ga g A URN located one mile downstream from the site. dimensions may be authorized in the field at the time of construction by the Senior Ecologist at the site.
?
7 Constyuction Sequence; Toe and Bank Repair: 4. Place an 8-inch layer of Groco-amended planting soll (> 20% Groco) along the full length of the bench adjolning the
R riverbank, and along both banks extending for a minimum of eight feet In width. Place a layer of live willow and
1. Stake limits of construction area at site. dogwood cuttings onto the planting soll layer as shown on the cross section drawings. The cuttings will up to 10 feet in
. length In order to extend the width of the prepared soll lifts. Place additional native riparian shrub and tree spedes
i 2. Trench silt fence Into riverbank slope, at lower fimits of construction bench area, leaving an Intect band of Into the exposed edge of the soll lift as specified in the planting schedule, Butt ends of the cuttings can be up to four
undisturbed vegetation downslope from the silt fence location, extending to the OHWM. Also install silt fence around inches in diameter; exposed ends of the cuttings will extend no more than one foot riverward from the finished slope.
landward edge of construction area. Cover the layer of cuttings and potted plants with an additional 6 to 8 inches of planting soll and compact lightly with a
single pass of the trackhoe, Orce installed In this manner, each layer of cuttings will be embedded In a one foot
3. Place pea grave! berm to anchor st fence Into trench. minimum thickness of Groco-amended planting soil.
= 4 4. Excavate upper embankment slopes to create and shape ramps to access construction bench excavation area, from 5. Import selected fevee fill solls to the site and compact them in eight Inch lifts to form fil layers between the layers of
N both upstream and downstream of bench area. : Iive cuttings and potted plants. Each fill layer will be composed of three compacted soil lifts, extending the full length
[N] of the riverbank and the full extent of the recreated swale outlet, within the project area, Each finished fill layer will
> G?' 1i:“)(‘ée;?eraﬁng from the upper bank and from the ramps as needed, excavate the construction bench, landward of the siit be wrapped with colr fabric for erosion protection.
@ / -
< Fenster 33.0 9972 . ] ) 6. Selected fil solls wil be supplemented In lifts with crushed rock materials as noted above during periods of ralnfall to
== J?Z?J 6. Starting at the downstream end of the project, Install the floating turbidity curtain In 175-foot-long increments to provide for adequate compaction and to prevent pumplng of mud In areas subject to equipment passage and truck
- ey Isofate the Instream work area(s) from the flowing stream, traffic.
C 32, Mueller/ .
Pautzki H 7. Starting at downstream end of the project, construct toe repairs in fifteen foot long (maximum) increments, as 7. Altermate willow and planting layers with coir wrapped fill layers and reconstruct lower and upper embankment
- j : follows: slopes to finished grade as shown on the cross section drawings and plan sheet.
= " Soos fee 8. Starting at the downstream end of the project, dlear and grub existing blackberries and reed canarygrass from the 8.The embankment stope Jifts will be brought as dose as possible to finished grade and mulched with straw on a dally
2 lower bank slope, above the OHWM, In 15 foot Increments, Export these plant and soil materials to an approved basls as needed during any anticipated periods of ralny weather.
White : disposal location (Pacific Topsoll site in Kent or King County Roads Divislon soi! recycling center In Renton).
Lake 9. Hydroseed any remalning disturbed soll surfaces following completion of all construction activitles.
9. Excavate existing failed levee rip-rap and unsuitable subgrade materals from the lower embankment slopes, above
. the water surface elevation, In the same 15 foot increments. Export these materfals to an approved disposal location 10. Stake slope areas subject to winter Inundation with colr fabric over the completed hydroseed cover as needed to
’ (Pacific Topsoll site In Kent or King County Roads Division solt recydling center In Renton). prevent winter erosion,
P R O J E C T 10. Excavate falled or damaged toe butiress areas and unsuitable subgrade materials from below the water surface 11. Plant bench and upper siope areas with potted native plants during the following plant dormancy season (October 1
) elevation for placement of new crushed rock bedding, toe rock, and LWD anchor rocks, in the same 15 foot increment. through March 31) in accordance with planting plan and plant schedule shown on the project drawings.
Working from the embankment side toward the water's edge, leave an Intact earthen "plug” at the riverward edge of
L O C AT I O N the toe rock and LWD trenich excavation area until the moment of actual LWD, toe buttress bedding and rock 12. Water plants and grass seed as needed, twice a week minimum, until the onset of fall rains.
| placement in order to minimlze turbldity. )
— . Equipment Used: PC 225, 230 and 330 track hoes, 10 CY dump trucks, 18 CY belly dump trucks, pickup trucks, 1
L 11. Excavate and remove the earthen "plug” from along the water’s edge, completing the excavation to depth as ton flatbed trucks, 30' bed trash hauler, hydroseed truck, water truck, and D6 bulldozer.
rapldly as possible. Immediately place 2-1/4" crushed rallroad ballast and quarry spalls to stabliize the exposed
riverbed and embankment soils, and to provide suitable bedding conditions for placement of LWD and toe rock. Long Term ESC Monitoring:
Complete this work within the same 15 foot increments.
All stabllized slope areas will be monltored for signs of eroslon during wet winter months and Immediately repalred.
12. Place LWD within the prepared toe trench bedding area at a 15 foot spacing, as shown on the plan drawings. Place Repairs can include straw mulching, straw mulch packing of Incipient rills, gravel patching of Incised rills, additional
additional toe buttress rocks In place to firmly secure the LWD and the entire toe buttress agalnst undercutting erosion, placement of topsoll, additional hand- and/or hydroseeding, placement of washed rock filter berms, and localized
working within the same 15 foot Increments as above. Level the top edge of the rock toe buttress at a finished placement of additional sitt fencing. The goal Is to maintain a vigorous establishment of dense, deeply rooted erosion
elevation approximately one foot above the OHWM, using light loose rip-rap, 2-1/2" crushed ballast, and 1-1/4" control grasses and native riparfan vegetation on all disturbed slope areas at all times,
aushed gravel to provide a secure base for subsequent soil Iifts and plantings.
13, Using the trackhoe bucket, gently place the additional coniferous LWD into the water column, securing them along
the bankline to the Imbedded LWD with the chaln attachments, and to each other, starting at the downstream end and
proceeding upstream. Overlap cut log ends riverward of the next rootwad protruding downstream and secure
overlapped logs to each other with additional one-inch dlameter anchor chaln. The LWD should overlap in a
downstream directiont as shown on the plan sheets, To the maximum extent, anchoring of the LWD should seek to
secure the logs below the OHWM as fully as possible, while minimizing the potential for Individual logs to float up, onto
the bankline, during flood events. Precise placement of individual LWD pleces will be accomplished under the
supervision of the project engineer and the Senlor Ecologlst. .
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PLANTING SCHEDULE

Total
Plants Typical Approx. Lower Middle Upper
By Species Common Name Species Name Pot Size Spacing Bank Bank Bank
TREES
35 Bigleaf Maple Acer macrophyllum 1 gallon 10+ - 10 25
35 Red Alder Alnus rubra 1 gallon 6+ 10 25
60 Oregon Ash Fraxinus latifolia 1 gallon 6+ 50 10
10 Sitka Spruce Picea sitchensis 1 gallon 10+ 10
40 Black Cottonwood Populus trichocarpa 1 gallon 6'+ 30 10
25 Bitter Chemry Prunus emarginata 1 gallon '+ 25
25 Douglas Fir Pseudotsuga menziesii 1 gallon 10+ 25
40 Westem Crabapple Pyrus fusca 1 gallon g'+ 30 10
25 - |Cascara Rhamnus purshiana ~ 1gallon 6'+ 25
35 Western Red Cedar Thuja plicata 1 gallon 6'+ 10 25
25 Westemn Hemlock Tsuga heterophylla 1 gallon 6'+ 25
Total Trees 355 TOTAL 110 70 175
SHRUBS
50 Servicebemry Amelanchier alnifolia 1 gallon 4+ 50
685 Red-osier Dogwood Comus stolonifera 1 gallon 4+ 50 15
50 Western Hazelnut Corylus comutus 1 gallon 4'+ 50
65 Black Hawthom Cratageus douglasii 1 gallon 4'+ 15 50
50 [ Oceanspray Holodiscus discolor 1 gallon 4'+ 50
65 Black Twinberry Lonicera involucrata 1gallon - 4'+ 50 15
50 Indian Plum Qemleria cerasiformis 1 gallon 4'+ 50
65 Pacific Ninebark Physocarpus capitatus 1 gallon 4'+ 50 15
50 Red Flowering Current Ribes sanguineum 1 gallon 3+ 50
65 Nootka Rose Rosa nutkana 1 gallon 3+ 15 50
65 Baldhip Rose Rosa pisocarpa 1 gallon 3+ 15 50
50 Thimbleberry Rubus parviforus 1 gallon 4'+ 50
30 Salmonberry Rubus spectabilis 1 gallon 4'+ 30
535 Red Elderberry Sambucus racemosa 1 gallon . 2+ 160 375
115 Snowberry Symphoricarpos alba 1 gallon 4'+ 15 100
Total Shrubs 1370 TOTAL 150 295 925
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